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Experimental 

Crystal data 

[Cu(NCS)(C 17 H 2 oN 4 )]BF 4 

M, = 488.80 

Monoclinic, P2 ( /c 

a = 9.5057 (7) A 

b = 13.7527 (11) A 

c = 16.1902 (13) A 

P = 101.200 (1)° 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2004) 
T^„ = 0.692, T max = 0.729 

Refinement 

R[F 2 > 2a(F 2 )] = 0.039 

wR(F 2 ) = 0.107 

S = 1.03 

5059 reflections 

310 parameters 



V = 2076.2 (3) A 3 
Z = 4 

Mo Ka radiation 
ii = 1.20 mm~' 
T = 298 K 

0.33 x 0.30 x 0.28 mm 



17908 measured reflections 
5059 independent reflections 
3368 reflections with / > 2o'(7) 
R iM = 0.034 



56 restraints 

H-atom parameters constrained 
Aft,„ = 0.35 e A~ 3 
Ap^ = -0.28 e A~ 3 



In the title compound, [Cu(NCS)(Ci 7 H2oN 4 )]BF4, the Cu 11 ion 
is five-coordinated by the four N atoms of the tetradentate 
Schiff base ligand and one N atom of a thiocyanate ligand, 
thereby forming a square -pyramidal CuN 5 ccoordination 
geometry. The dihedral angle between the pyridine rings of 
the Schiff base is 55.58 (14)°. The F atoms of the tetra- 
fluoridoborate anion are disordered over two sets of sites with 
occupancies of 0.614 (3) and 0.386 (3). In the crystal, the 
components are linked by C— H- • -F interactions. 

Related literature 

For background on the use of copper(II) complexes with 
Schiff bases in coordination chemistry and biological chem- 
istry, see: Adhikary et al. (2009); Al-Karawi (2009); Xiao & 
Zhang (2009); Rajasekar et al (2010); Sang & Lin (2010); Qin 
et al. (2010). For a related copper(II) complex that we 
reported recently, see: Liu (2010). For related copper 
complexes with square-pyramidal coordination, see: Liu et al. 
(1997); Chattopadhyay et al. (2006); Rahaman et al. (2005). 




Table 1 

Selected bond lengths (A). 



Cul-N2 1.986 (2) Cul-Nl 2.063 (2) 

Cul-N3 2.003 (2) Cul-N5 2.091 (3) 

Cul-N4 2.021 (2) 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H- - A 


D-H 


H- ■ A 


D- ■ A 


D-H - A 


C2-H2- ■ F4' 


0.93 


2.49 


3.416 (8) 


176 


C7-H7B-F4' 


0.96 


2.34 


3.234 (6) 


155 


Symmetry code: (i 


) -x + \,y-\, -z- 









Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The author thanks the Experimental Center of Linyi 
University for supporting this work. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB5899). 
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{A^^-Bis[l-(pyridin-2-yl)ethyKdene]propane-13-diamine}(thiocyanato-/cA')copper(II) tetrafluor- 
idob orate 

L.-J. Liu 
Comment 

Copper(II) complexes with Schiff bases have been widely investigated in coordination chemistry and biological chemistry 
(Adhikary et al, 2009; Al-Karawi, 2009; Xiao & Zhang, 2009; Rajasekar et al, 2010; Sang & Lin, 2010; Qin et al, 2010). 
As a continuation of our work on the Schiff base copper(II) complexes (Liu, 2010), in the present paper, the title new copper 
complex is reported. 

The title compound contains a mononuclear copper(II) complex cation and a disordered fluoroborate anion, Fig. 1 . The 

Cu 11 atom in the complex is five-coordinated by the four N atoms of the Schiff base ligand, and by one N atom of a thiocyanate 
ligand, forming a square-pyramidal geometry. The bond lengths (Table 1) related to the Cu atom are comparable with 
those observed in similar copper complexes with square -pyramidal geometry (Liu et al, 1997; Chattopadhyay et al, 2006; 
Rahaman et al, 2005). 

Experimental 

2-Acetylpyridine (0.2 mmol, 24.2 mg), propane- 1,3 -diamine (0.1 mmol, 7.4 mg), ammonium thiocyanate (0.1 mmol, 7.6 
mg), copper acetate (0.1 mmol, 19.9 mg), and ammonium fluoroborate (0.1 mmol, 10.5 mg) were mixed and stirred in 
methanol (20 ml) at reflux for 2 h, to give a blue solution. The solution was cooled to room temperature, and blue block- 
shaped single crystals were formed by slow evaporation of the solution in air. 

Refinement 

H atoms were positioned geometrically (C-H = 0.93-0.97 A) and refined using a riding model, with £/j S0 (H) = 1.2(7 e q(C) 
and 1.5(7 e q(C met hyi). The fluoroborate anion is disordered over two sites, with occupancies of 0.614 (3) and 0.386 (3). 

Figures 



Fig. 1. The molecular structure of the title complex with 30% probability displacement ellips- 
oids. Only the major component of the disordered fluoroborate group is shown. 
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{iV,iV'-Bis[1-(pyridin-2-yl)ethylidene]propane-1,3- diamine}thiocyanatocopper(ll) tetrafluoridoborate 

Crystal data 

[Cu(NCS)(Ci7H 2 oN 4 )]BF4 F(000) = 996 

M r = 488.80 D x = 1 .564 Mg nT 3 

Monoclinic, Pl\lc Mo Ka radiation, X = 0.71073 A 

a = 9.5057 (7) A Cell parameters from 4043 reflections 

b = 13.7527 (11) A 9 = 2.5-25.1° 

c = 16.1902 (13) A n = 1.20 mm" 1 

(3= 101.200 (1)° T=298K 

V= 2076.2 (3) A 3 Block, blue 

Z=4 0.33 x 0.30 x 0.28 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2004) 
r min = 0.692, r max = 0.729 
17908 measured reflections 



5059 independent reflections 

3368 reflections with / > 2<j(7) 
R int = 0.034 



A = -10-»12 

*- = -18-»18 
/ = -21-»21 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
^[F 2 > 20(^)1 = 0.039 
wR(F 2 ) = 0.107 

5= 1.02 

5059 reflections 
310 parameters 
56 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[a 2 (F 0 2 ) + (0.05 1 5P) 2 + 0.3601P] 

where P = (F 0 2 + 2F c 2 )/3 



Ap n 



0.001 



= 0.35eA _J 
= -0.28 e A" 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 



sup-2 



supplementary materials 



Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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0.041 (5) 


F2' 


0.128 (7) 


0.077 (4) 


0.122 (5) 


0.005 (4) 


0.013 (5) 


0.011 (4) 


F3' 


0.111 (7) 


0.145 (7) 


0.094 (5) 


0.073 (6) 


0.059 (4) 


0.020 (5) 


F4' 


0.114(7) 


0.169 (8) 


0.127 (6) 


-0.055 (7) 


0.001 (5) 


0.000 (6) 



Geometric parameters (A, °) 



Oil— N2 
Oil— N3 
Oil— N4 
Cul— Nl 
Oil— N5 
SI— C18 
Nl— C5 
Nl— CI 
N2— C6 
N2— C8 
N3— Cll 
N3— CIO 
N4— C17 
N4— CI 3 
N5— C18 
CI— C2 
CI— C6 
C2— C3 
C2— H2 
C3— C4 
C3— H3 
C4— C5 
C4— H4 
C5— H5 
C6— C7 
C7— H7A 
C7— H7B 
N2— Cul— N3 
N2— Cul— N4 
N3— Cul— N4 
N2— Cul— Nl 
N3— Cul— Nl 
N4— Cul— Nl 
N2— Cul— N5 
N3— Cul— N5 
N4— Cul— N5 
Nl— Cul— N5 
C5— Nl— CI 
C5— Nl— Cul 
CI— Nl— Cul 



1.986 (2) 
2.003 (2) 
2.021 (2) 
2.063 (2) 
2.091 (3) 
1.620 (3) 
1.327 (3) 
1.351 (3) 

1.278 (3) 
1.477 (3) 

1.279 (3) 
1.464 (3) 
1.330 (3) 

1.354 (3) 
1.151 (4) 
1.380 (4) 
1.483 (4) 
1.383 (4) 
0.9300 

1.355 (4) 
0.9300 
1.385 (4) 
0.9300 
0.9300 
1.491 (4) 
0.9600 
0.9600 
92.05 (9) 
167.96 (9) 
79.77 (9) 
80.19(9) 
140.31 (9) 
100.42 (8) 
94.19(10) 
113.90(9) 
97.20 (9) 
105.51 (9) 
118.3 (2) 
129.53 (19) 
112.00(17) 



C7— H7C 
C8— C9 
C8— H8A 
C8— H8B 
C9— C10 
C9— H9A 
C9— H9B 
C10— H10A 
C10— H10B 
Cll— C13 
Cll— C12 
C12— H12A 
C12— H12B 
C12— H12C 
C13— C14 
C14— C15 
C14— H14 
C15— C16 
C15— H15 
C16— C17 
C16— H16 
C17— H17 
Bl— Fl 
Bl— F2 
Bl— F4 
Bl— F3 

N2— C8— H8A 
C9— C8— H8A 
N2— C8— H8B 
C9— C8— H8B 
H8A— C8— H8B 
C10— C9— C8 
C10— C9— H9A 
C8— C9— H9A 
C10— C9— H9B 
C8— C9— H9B 
H9A— C9— H9B 
N3— C10— C9 
N3— C10— HI OA 



0.9600 

1.513 (4) 

0.9700 

0.9700 

1.505 (4) 

0.9700 

0.9700 

0.9700 

0.9700 

1.478 (4) 

1.496(4) 

0.9600 

0.9600 

0.9600 

1.378 (4) 

1.373 (4) 

0.9300 

1.371 (4) 
0.9300 
1.385 (4) 
0.9300 
0.9300 
1.320 (7) 

1.367 (5) 

1.368 (5) 

1.372 (5) 

109.4 

109.4 

109.4 

109.4 

108.0 

114.0 (3) 

108.7 

108.7 

108.7 

108.7 

107.6 

109.3 (2) 

109.8 
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Co — JNz — Co 


1 1 n /; /i\ 
liy.D (2) 


/^n pi/i mnA 
C9 — C 1 0 — H 1 OA 


1 nn o 

ioy.6 


p/: XT--) p.. i 

Co — JNz — Cul 


I 1 "7 11 ( 1 Ol 

II /.ll (18) 


\T1 nn U1AD 

IN 3 — CIO — HI OB 


1 nn o 

ioy.6 


PQ \T1 P.. i 

Co — JNZ — Cul 


m to / 1 o\ 
123.26 (IS) 


pn nn ui hd 
cy — C 1 0 — H 1 OB 


1 nn o 

ioy.6 


n i xtq pin 
CI 1 — JN3 — C1U 


1 n o /i\ 
122.6 (2) 


mnA nn tti /id 
H 1 OA — C 1 0 — ti 1 OB 


1 no i 
106.3 


pi 1 XT-l P.. 1 

CI 1 — JN3 — Cul 


1 1 C 7/1 /1 Ol 

115. /0 (18) 


PI 1 /ill 

IN 3 — Cll — C13 


IK 1 /1\ 

1 1 5. 1 (2) 


pin \ti P.. 1 

C1U — JN3 — Cul 


ni 1 1 / 1 o\ 
121.13 (18) 


xti p 1 1 rn 
JN3 — Cll — C12 


11/1 n /i \ 
124. y (3) 


CI / — JN4 — C13 


1 1 o /: /i\ 
116.0 (2) 


rn rn 
C13 — Cll — C12 


1 in n /i \ 
120.0 (3) 


pn \t/i p.. i 
CI / — JN4 — Cul 


no c c i 1 n\ 
126.55 (IV) 


n i pn tj 1 1 a 
Cll — C12 — H12A 


1 nn £ 

ioy.5 


pn xt /i p.. i 

CI 3 — JN4 — Cul 


111 Ol /1 "71 

1 12.62 (1 /) 


pii pn tti td 
Cll — C12 — H12B 


1 nn £ 

ioy.5 


pi o XTC Pi, 1 

Clo — JN j — Cul 


ni /i /i \ 
1 /2.4 (3) 


TJ 1 1 A pn TJ 1 1T5 

ti 1 2A — C 1 2 — H 1 2B 


1 nn £ 

ioy.5 


XT 1 pi p--) 

JN 1 — CI — Cz 


111 H /1\ 

121./ (2) 


P11 P11 TJ 1 IP 

Cll — C12 — H12C 


1 nn £ 

ioy.5 


XT1 PI P/i 

JN 1 — CI — Co 


iicn /i\ 
115.U (2) 


TJ 1 1 A P11 TJ 1 IP 

ti 1 2A — C 1 2 — ti 1 2C 


1 nn £ 

ioy.5 


PI pi P/C 

Cz — CI — Co 


1 11 1 /"3\ 
123.3 (3) 


TJ11T3 P11 TJT1 IP 

ti 1 2B — C 1 2 — ti 1 2C 


1 nn £ 

ioy.5 


pi PO PQ 

CI — Cz — C3 


1 1(1 1 /I \ 

ny.i (3) 


"\T/1 P 1 1 P 1 /I 

IN 4 — C13 — C14 


111 1 /l\ 
121.1 (3) 


pi po m 

C 1 — Cz — rlz 


1 in /I 

12U.4 


XT/1 P 1 1 P 1 1 

JN4 — CI 3 — Cll 


11/11 Pil 
114.3 (2) 


PQ PT XT') 

C3 — Cz — hlz 


1 1/1 A 

12U.4 


PH P11 P11 

C 14 — C 1 3 — C 1 1 


11/1 A /1\ 

1 24 .4 (2) 


P/1 PQ p-V 

C4 — C3 — Cz 


1 1/1 fl /n 

ny.o (3) 


PK P 1 /I P11 

C15 — C14 — C13 


1 1 n o /n 
liy.6 (3) 


P/1 PQ TTQ 

C4 — C3 — hl3 


1 in ^ 
12U.5 


P1 C P1 A TT 1 /I 

C15 — C14 — 111 4 


1 in 1 
12U.1 


PI PQ TTQ 

Cz — C3 — hi 3 


1 in c 
120.5 


pii pi/1 T_rl A 
C13 — C14 — H14 


1 in 1 
120.1 


PQ p A PC 

C3 — C4 — Cj 


i i n /l /"3\ 
liy.4 (3) 


PU pK Pld 

Clo — C15 — C14 


1 1 n n /n 
liy.O (3) 


PQ P/1 II /I 

C3 — C4 — hl4 


1 in i 
12U.3 


P 1 £ PK UK 

CIO — C15 — HI 5 


1 in £ 
12U.5 


PC P/1 I I 1 

Cj — C4 — hl4 


1 in i 
120.3 


pii p|f TJ1 c 

C14 — C15 — HI 5 


1 in c 
120.5 


XT 1 pC P/1 

JN 1 — Cj — C4 


111 C 11 \ 

122.5 (3) 


pk P1£ pn 
C 1 5 — C 1 0 — C 1 / 


1 1 o o /1\ 
116.6 (3) 


XT1 PC IIC 

JN 1 — Cj — tiD 


i i o o 
116.6 


pk pi/; TJ1 /; 
C 1 5 — C 1 0 — H 1 0 


1 in /; 
120.0 


P/1 PC IIC 

C4 — Cj — rl j 


lino 

116.6 


P 1 "7 PU T_T1 £L 

C 1 / — C 1 0 — H 1 0 


1 in /; 
120.0 


XT') p/: pi 

JNz — Co — CI 


1 1 C H /1\ 

115. / (2) 


~kja pn pi / / 
JN4 — CI / — Clo 


111 C 11 \ 

122.5 (3) 


XTT P£ P*7 

JNz — Co — C / 


1 n n /ll 
123. y (2) 


~\TA P 1 7 TJ 1 7 

JN4 — CI / — HI / 


1 1 o o 
116.6 


pi P/C P*7 

CI — Co — C/ 


1 in a /i\ 
120.4 (2) 


p 1 /: pn Tjii 
Clo — CI / — HI / 


1 1 o o 
116.6 


P£ P*7 I I "7 A 

Co — C / — hi / A 


1 nn £ 

iuy.5 


PI O C 1 

JN 5 — C 1 6 — a 1 


no c n\ 
1 /8.5 (3) 


{ • s pt inn 

Co — C7 — H7B 


1 nn c 

ioy.5 


T7 1 D1 T71 

1 1 — Bl — tl 


1 1 c i m 

115.3 (7) 


H7A — C7 — H7B 


109.5 


Fl— Bl— F4 


118.0 (6) 


C6— C7— H7C 


109.5 


F2— Bl— F4 


101.3 (5) 


H7A — C7 — H7C 


109.5 


Fl— Bl— F3 


108.0 (7) 


H7B— C7— H7C 


109.5 


F2— Bl— F3 


106.8 (5) 


N2— C8— C9 


111.3 (2) 


F4— Bl— F3 


106.7 (5) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

C2— H2-F4' 0.93 2.49 3.416 (8) 176 

C7— H7B-F4 i 0.96 2.34 3.234 (6) 155 

Symmetry codes: (i) -x+1, >>-l/2, -z+1/2. 
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